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Introduction

The States’ Career Cluster Initiative
9/01/02

Charles Losh, Ph.D., Project Director

The U.S. Department of Education Office of Vocational and Adult Education (OVAE) has
identified 16 career clusters representing career opportunities for the 21% century economy. These
clusters will frame student opportunities as they pursue postsecondary education and a wide range of
career opportunities from front-line to professional and managerial careers.

Helping students make their dreams become a reality was the driving force behind the
nation’s Career Clusters initiative launched June 1, 2001. Twelve lead states and the District of
Columbia were partners in the development of the tools supporting eleven career clusters which,
when combined with the five clusters that have already been developed, will represent all career
possibilities.

The National Association of State Directors for Career and Technical Education
Consortium (NASDCTEc) and their Board of Directors assumed leadership for coordinating the
project. This in itself was unique for a project of this scope. The Board and the State Directors
organization believed that this initiative was of such potential impact on the Career Technical
delivery system in the country that they needed to play this leadership role in the project, assuring
that the materials had utility in their states once completed. Therefore, the NASDCTEc in
conjunction with the State of Oklahoma (the project fiscal agent) prepared and submitted a proposal
to OVAE in January of 2001. This proposal was funded at a $2.2 million dollar level, with
expectations of a second year of funding of $2.5 million. The plan to develop eleven curriculum
frameworks was very aggressive, given that each of the prior projects, designed to develop and pilot
test materials for a single cluster, had received in excess of $1 million dollars for their multiyear
development work.

The project was designed to establish curriculum frameworks and supportive materials for
each cluster, with a broad-based advisory committee for each cluster, led by a state. There was also
a National Advisory Committee consisting of members from each of the cluster committees, along
with other stakeholders. The National and State Cluster advisory committees were responsible for

identifying the frameworks, pathway and foundation knowledge and skills, and other supportive



materials. The committees included representatives from states, schools, education and training,
business and industry, associations, and others directly impacted by the materials.

The development of materials for each of the eleven clusters was led by a different state,
with business and industry at the helm. The lead states included: Idaho and Iowa (jointly leading the
Agriculture, Food and Natural Resources cluster), Pennsylvania (Architecture and Construction),
Ohio (Marketing, Sales and Service), North Dakota (Finance), West Virginia (Hospitality and
Tourism), South Carolina (Business, Management and Administration), Kentucky (Human
Services), Arkansas (Law, Public Safety and Security), North Carolina (Science, Technology,
Engineering and Mathematics), Michigan (Education and Training), and Oklahoma and the District
of Columbia/Washington D.C. (jointly leading the Government and Public Administration cluster).

The five additional career clusters included Health Science led by the State of Utah,
Manufacturing led by the State of Indiana, Arts, Audio Video Technology and Communications led
by the V-TECS Consortium, Information Technology led by the Educational Development Center,
Inc., and Transportation, Distribution and Logistics Cluster led by the State of Illinois. These
clusters plan to complete their work by June 30 of 2003.

To facilitate and coordinate the developmental work of the Cluster Initiative, staff was
identified and housed at the Oklahoma Department of Career and Technical Education. The staff
consisted of four Cluster Coordinators: Marsha Daves, Greg Dewald, Curtis Shumaker, and Pam
Stacey. Additionally, Denise Christy provided research and web development support, Lisa
Batchelder provided financial support, and Karan Smith provided administrative support.

Development work for the States’ Career Clusters Initiative began June 1, 2001, and the first
meeting of lead states, OVAE staff, and cluster staff was held in Oklahoma City in mid-June. At this
meeting, project objectives, general direction, timelines, and the initial research goals were
identified. This work continued through the fall and winter of 2001 and included the identification
of cluster advisory committee members, the development of cluster frameworks based on the
prototype cluster models provided by V-TECS, and the identification of occupations and draft
pathways along with degrees and certificates associated with the career specialties/occupations in
each of the clusters.

In January of 2002, the lead state teams were brought together in Phoenix to begin the
process of developing knowledge and skill statements for each of the cluster pathways and

foundations. Contracted writers and lead state cluster advisory committee members, depending upon



the decisions of cluster leadership, carried out this work. A part-time editor in Oklahoma provided
consistency across the cluster knowledge and skill statements. One concern that was addressed early
in the process was the need for a “common look and feel” across the clusters. Ultimately, this was
accomplished not only for the eleven clusters in the States’ Career Clusters Initiative, but also
through close cooperative relationships between the projects, all the cluster knowledge and skill
statements were developed (or retro-fitted) using the same format. This format includes a
knowledge/skill statement with associated performance elements and measurement criteria. This
format provides the tools needed for curriculum and assessment developers as they take the
materials to the classroom.

The National Advisory Committee met in March of 2002, and reviewed the curriculum
frameworks, credentials list, and lead state advisory committee memberships and structures, and
forwarded those materials to the Executive Committee for the Project. The Executive Committee,
made up of the Board of the NASDCTECc, also met in March, approved the materials and discussed
the future actions needed to assure implementation of the cluster materials.

Originally, the project was designed for a minimum of two years and was to include the
identification of 110 pilot test sites across the country, along with the development of assessments
and certifications for the clusters. The Office of Vocational and Adult Education, however,
determined in November of 2001 that the goals of the project were “too broad”, and terminated the
project as of September 30, 2002.

Development of the products needed for curriculum and assessment was fast-tracked, with
the knowledge and skill statements, performance elements and measurement criteria ready for
validation by July 15, 2002. This was the result of a major effort of lead state advisory committees
and staff responding to the shortened timeline and the need for quality product.

Given the efforts of the developmental teams, cluster advisory committee members were
able to review and validate the knowledge and skills and supporting elements. Additionally, a
national web-based validation was conducted from July 15 to August 15, 2002. All 50 states were
invited to a dissemination meeting held in Charleston, South Carolina Sept 13, 2002, where the
materials were distributed to participants for their use in updating their curriculum.

For further information on the status of the materials, go to the web-site,

http://www.careerclusters.org/.
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Section II — Cluster Knowledge and Skills






Cluster Knowledge and Skill Statement
Academic Foundations

Statement: Perform math operations to complete jobsite/workplace tasks such as estimating and
distributing materials and supplies.

Performance Element: Use geometric formulas to determine areas and volumes of
various structures.
Measurement Criteria: Calculate areas and volumes of structures.
Measurement Criteria: Estimate materials and supplies needed.
Performance Element: Use appropriate formulas to determine percentages /decimals.
Measurement Criteria: Calculate percentages/decimals.
Measurement Criteria: Use percentages/decimals to perform measurement tasks.

Performance Element: Use appropriate formulas to determine ratios, fractions, and
proportion measures.

Measurement Criteria: Calculate ratios, fractions and proportion measures.

Measurement Criteria: Use ratios, fractions and proportion measures to perform
measurement tasks.

Performance Element: Use appropriate formulas to determine measurements of
dimensions, spaces and structures.

Measurement Criteria: Measure dimensions, spaces and structures using U.S. Standard
unit.

Measurement Criteria: Measure dimensions, spaces and structures using Metric units.

Measurement Criteria: Use dimensions, spaces and structures calculations to estimate
materials and supplies needed.

Statement: Perform physics skills to work with materials and load applications.

Performance Element: Apply basic concepts of static and loads to planning.

Measurement Criteria: Use the basic concepts of static and load calculations for rigging
and moving loads.

Performance Element: Identify the physical properties present when using common
construction materials in order to use the materials safely, effectively and efficiently.

Measurement Criteria: Use the basic concepts of physics when working with common
construction materials.
Statement: Manage workplace and jobsite chemical materials safely.
Performance Element: Recognize the issues present when mixing compatible and
incompatible substances to maintain workplace/jobsite safety.
Measurement Criteria: Differentiate between incompatible and compatible substances.
Measurement Criteria: Prevent the mixing of incompatible substances.

Performance Element: Describe the chemical process that occurs when using common
construction materials to maintain workplace/jobsite safety.

Measurement Criteria: Apply chemical processes in relation to environmental
conditions.

Measurement Criteria: Apply chemical processes in relation to construction building
materials.

Statement: Read, understand and respond to English language technical and workplace documents
to effectively function in the workplace/jobsite.

Performance Element: Read, interpret and use technical and workplace documents to
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Cluster Knowledge and Skill Statement

accomplish workplace/jobsite assignments.

Measurement Criteria:
Measurement Criteria:
Measurement Criteria:
Measurement Criteria:
Measurement Criteria:

Measurement Criteria:

Measurement Criteria:

Read and understand industry-specific terminology.
Interpret workplace documents.

Use verbal or written processes to report key information.
Use technology to transmit reports.

Read, understand and interpret blueprints, drawings and
specifications.

Use written communications such as written estimates, work
orders and memos.

Read and follow manufacturer’s instructions and manuals.

Statement: Write clear and effective English to prepare workplace/jobsite information.

Performance Element: Complete reports and documents to comply with project

requirements.

Measurement Criteria:
Measurement Criteria:

Friday, August 30, 2002

Compose an accurate and organized diary/log of work.

Write reports and documents such as estimates, permits, memos,

technical reports and work orders that meet industry standards.
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Cluster Knowledge and Skill Statement
Communications

Statement: Use and follow industry specific verbal and visual skills to accomplish workplace/jobsite
communications.
Performance Element: Match verbal and visual communications to industry specific
situations.

Measurement Criteria: Use correct terminology to convey verbal and visual
communications.

Performance Element: Listen attentively and speak clearly to convey information
correctly.

Measurement Criteria: Confirm understanding of verbal and visual instructions.
Measurement Criteria: Ask questions concerning details of instructions.
Measurement Criteria: Perform assignments as requested.

Statement: Listen to and speak with a variety of individuals to enhance communication skills.

Performance Element: Speak succinctly and clearly to convey information.

Measurement Criteria: Speak so that others can understand and carry out information
presented.

Performance Element: Listen attentively to spoken messages to respond to
information.

Measurement Criteria: Perform oral instructions.
Statement: Exhibit public relation skills to address a variety of situations such as increasing
internal and external customer/client satisfaction.
Performance Element: Communicate effectively to develop positive customer/client
relationships.
Measurement Criteria: Develop and maintain customer relations.
Measurement Criteria: Apply relationship skills in a variety of situations.
Measurement Criteria: Define customer/client satisfaction.
Measurement Criteria: Evaluate customer/client satisfaction.
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Cluster Knowledge and Skill Statement
Problem Solving and Critical Thinking

Statement: Identify the relationship between available resources and requirements of a
project/problem to accomplish realistic planning.
Performance Element: Estimate resources/materials required for a specific

project/problem including time management, labor management, job management
and job site obligations in order to effectively plan.

Measurement Criteria: Estimate correct amount of required resources/materials.

Performance Element: Use available resources/materials effectively to complete
project or resolve a problem.

Measurement Criteria: Evaluate waste of resources/materials.
Measurement Criteria: Evaluate necessity for additional resources/materials.

Performance Element: Determine alternative solutions for a specific project/problem
in order to effectively plan.

Measurement Criteria: Evaluate feasibility of alternative suggestions.
Measurement Criteria: Implement appropriate alternatives.

Statement: Evaluate and adjust plans/schedules to respond to unexpected events and conditions.

Performance Element: Incorporate potential job disruptions into planning time lines.
Measurement Criteria: Identify potential events and conditions that disrupt the
completion of a job.
Measurement Criteria: Solve situational problems involved with unexpected events and
conditions.
Performance Element: Adjust plans and schedules to meet project needs.
Measurement Criteria: Modify existing plans to reflect an unexpected change.
Measurement Criteria: Modify existing schedules to reflect an unexpected change

Performance Element: Identify and assess critical situations as they arise to resolve
issues.

Measurement Criteria: Evaluate potential solutions and determine best solution.
Measurement Criteria: Appraise critical situations and implement appropriate response.

Performance Element: Provide a project update to track changes necessitated by
unexpected events and conditions.

Measurement Criteria: Present an oral and/or written status report on the project.

Statement: Synthesize and report conditions to keep the organization appraised of progress and
problems.

Performance Element: Provide a project update to keep stakeholders up to date.
Measurement Criteria: Present an oral and written status report on the project.
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Cluster Knowledge and Skill Statement

Information Technology Applications

Statement: Use information technology tools specific to Architecture and Construction to access,

manage, integrate and create information.

Performance Element: Manage personal schedule and contact information.
Measurement Criteria: Create tasks (to-do) list.
Measurement Criteria: Manage daily/weekly/monthly schedule using applications.
Measurement Criteria: Manage personal and professional contact information.
Performance Element: Create memos and notes.
Measurement Criteria: Create personal reminders.

Measurement Criteria: Create and send notes, informal memos, and reminders using
applications.

Performance Element: Use a CAD System to perform drafting duties.
Measurement Criteria: [nterpret CAD drawings.
Measurement Criteria: Retrieve and modify drawings using a CAD System.
Measurement Criteria: Create drawings using a CAD System.
Statement: Use Electronic Mail applications.

Performance Element: Use email to communicate within and across organizations.
Measurement Criteria: Access email system using login and password functions.
Measurement Criteria: Access email messages received.

Measurement Criteria: Create email messages in accordance with established business
standards (e.g., grammar, word usage, spelling, sentence
structure, clarity, e-mail etiquette).

Measurement Criteria: Practice email etiquette.

Measurement Criteria: Send email messages.

Performance Element: Use email to share files and documents.

Measurement Criteria: Access email attachments.

Measurement Criteria: Attach documents to messages.

Measurement Criteria: Save email messages/attachments.

Measurement Criteria: Practice contamination protection strategies for email.

Statement: Use Internet applications.

Performance Element: Search for information and resources.
Measurement Criteria: Select search engine(s) to use.
Measurement Criteria: Select appropriate search procedures and approaches.
Measurement Criteria: Locate information using search engine(s) and Boolean logic.
Measurement Criteria: Navigate web sites using software functions.

Performance Element: Access and evaluate Internet resources.
Measurement Criteria: Access business and technical information using the Internet.
Measurement Criteria: Access commercial, government, and education resources.
Measurement Criteria: Evaluate Internet resources (e.g., accuracy of information).

Statement: Use Writing/Publishing applications.

Performance Element: Prepare simple documents and other business communications.
Measurement Criteria: Retrieve existing documents.

Friday, August 30, 2002
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Cluster Knowledge and Skill Statement
Measurement Criteria: Create documents (e.g., letters, memos, reports) using existing
forms and templates.
Measurement Criteria: Safeguard documents using name and save functions.
Measurement Criteria: Format text using basic formatting functions.
Measurement Criteria: Employ word processing utility tools (e.g., spell checker,
grammar checker, thesaurus).
Statement: Use Spreadsheet applications.

Performance Element: Create a spreadsheet.
Measurement Criteria: Create spreadsheets.
Measurement Criteria: Retrieve existing spreadsheets.
Measurement Criteria: Edit spreadsheets.
Measurement Criteria: Save spreadsheets.
Measurement Criteria: Print spreadsheets.

Performance Element: Perform calculations and analysis on data.
Measurement Criteria: Group worksheets.
Measurement Criteria: Create charts and graphs from spreadsheets.
Measurement Criteria: Perform calculations using simple formulas.
Measurement Criteria: Input/process data using spreadsheet functions.

Statement: Use Database applications.

Performance Element: Manipulate data elements.
Measurement Criteria: Enter data using a form.
Measurement Criteria: Locate/replace data using search and replace functions.
Measurement Criteria: Process data using database functions (e.g., structure, format,

attributes, relationships, keys).
Statement: Use Collaborative/Groupware applications.

Performance Element: Facilitate group work through management of shared

schedule and contact information.
Measurement Criteria: Manage daily/weekly/monthly schedule using applications.
Measurement Criteria: Maintain shared database of contact information.

Statement: Use Computer Operations applications.

Performance Element: Manage computer operations.
Measurement Criteria: Apply basic commands of operating system software.
Measurement Criteria: Employ desktop operating skills.

Performance Element: Manage file storage.
Measurement Criteria: Apply appropriate file and disk management techniques.
Measurement Criteria: Differentiate between files and directories.
Measurement Criteria: Determine file organization.
Measurement Criteria: Use system utilities for file management.

Statement: Use computer-based equipment (containing embedded computers (or processors) used to
control electromechanical devices).

Performance Element: Operate computer-driven equipment and machines.
Measurement Criteria: Secure needed supplies and resources.
Measurement Criteria: Follow power-up and log-on procedures.
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Cluster Knowledge and Skill Statement

Measurement Criteria: [nteract with/respond to system messages using console device.

Measurement Criteria: Run applications/jobs in accordance with processing procedures.
Measurement Criteria:

Follow log-off and power-down procedure(s).

Performance Element: Use installation and operation manuals.
Measurement Criteria: Access needed information using appropriate reference

materials.

Performance Element: Troubleshoot computer-driven equipment and machines and

access support as needed.

Measurement Criteria:
Measurement Criteria:
Measurement Criteria:
Measurement Criteria:
Measurement Criteria:

Friday, August 30, 2002

Test system using diagnostic tools/software.
Repair/replace malfunctioning hardware.
Reinstall software as needed.

Recover data and/or files.

Restore system to normal operating standards.
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Cluster Knowledge and Skill Statement
Systems

Statement: Comply with governmental regulations and applicable codes to establish a legal and safe
workplace/jobsite.
Performance Element: Identify occupation-specific governmental regulations and
national, state and/or local building codes to establish workplace/jobsite regulations
and codes.
Measurement Criteria: Follow governmental regulations and building codes.
Measurement Criteria: Use information given in regulations and codes correctly.
Measurement Criteria: Pass job inspections and comply with regulations at all times.
Performance Element: Monitor workplace/jobsite activities to comply with
governmental and other applicable safety regulations such as EPA and OSHA.

Measurement Criteria: Read and discuss information on OSHA, EPA and other safety
regulations.

Measurement Criteria: Pass safety inspections and comply with regulations at all times.
Performance Element: Use MSDS information to manage, use and dispose of
hazardous materials.

Measurement Criteria: Obtain, understand and follow MSDS information.

Measurement Criteria: Use hazardous materials safely.

Performance Element: Identify workplace/jobsite environmental hazards to promote

workplace/jobsite safety.

Measurement Criteria: Follow safe practices relating to environmental hazards.

Statement: Examine relationship of roles and responsibilities between trades/professions to
complete a project/job.

Performance Element: Plan, organize, schedule and manage a project/job to optimize

workflow sequence.

Measurement Criteria: Report results of the project/job.

Performance Element: Use time management skills to schedule a project/job.
Measurement Criteria: [dentify timeline required to complete a project/job.
Measurement Criteria: Evaluate efficiency and effectiveness of a project/job.

Performance Element: Recognize relationships between trades/professions to

facilitate smooth workflow.

Measurement Criteria: Coordinate work between trades.

Performance Element: Recognize the hierarchy of the jobsite to facilitate smooth

workflow.

Measurement Criteria: [ncorporate job functions in the reporting chain of supervision.

Measurement Criteria: Evaluate the safety issues and responsibilities managed by each

level of supervision.
Statement: Examine all aspects of the built environment and its' systems to complete project
planning.

Performance Element: Align and incorporate the built environment and its systems to

the project to complete project.

Measurement Criteria: Label all systems on a set of construction documents.

Measurement Criteria: Discuss the interrelationship of the systems in the built
environment.
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Cluster Knowledge and Skill Statement

Measurement Criteria: Use the concept of "Critical Path Method (CPM)" and/or similar
sequential methods so that work progresses efficiently.

Statement: Apply industry standards and practices for quality to ensure quality work.
Performance Element: Identify industry standards and practices in order to
incorporate quality into projects.

Measurement Criteria: Document how quality improves profitability.
Measurement Criteria: Report on issues that affect quality.

Performance Element: Use industry standards and practices to appreciation for
quality workmanship.
Measurement Criteria: Perform work meeting or exceeding the quality standards of the
industry.
Measurement Criteria: Exhibit pride in personal work.

Friday, August 30, 2002
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Cluster Knowledge and Skill Statement
Safety, Health, and Environmental

Statement: Observe rules and regulations to comply with personal and jobsite safety standards.
Performance Element: Align safety issues with appropriate safety standards to ensure
a safe workplace/jobsite.
Measurement Criteria: Practice safety rules and regulations.

Performance Element: Identify safety precautions and hazards to ensure a safe
workplace/jobsite.

Measurement Criteria: Use appropriate safety practices and equipment.

Performance Element: Select, inspect and use personal protective equipment (PPE)

such as respiratory protection and fall protection equipment to ensure a safe
workplace/jobsite.

Measurement Criteria: [nspect personal protective equipment to ensure safety.
Measurement Criteria: Report defects found in personal protective equipment.
Measurement Criteria: Use appropriate personal protective equipment.

Measurement Criteria: Wear appropriate personal protective equipment to protect
yourself and set an example for co-workers.

Performance Element: Employ hierarchy and workflow of the workplace/jobsite to
ensure safety.

Measurement Criteria: Perform job site safety procedures at all times.

Measurement Criteria: Use, interpret and respond to barricades, barriers, and other
visual warnings.
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Cluster Knowledge and Skill Statement

Leadership and Teamwork
Statement: Establish specific goals to manage project assignments in a timely manner.

Performance Element: Establish project goals in order to met project specifications

and deadlines.
Measurement Criteria: Define and describe project goals.
Measurement Criteria: Identify and list key project activities.
Measurement Criteria: Identify and report activity deadlines.

Performance Element: Organize work teams to effectively manage assignments.
Measurement Criteria: Determine and list assignments by activity and personnel.
Measurement Criteria: Complete assignments.

Measurement Criteria: Monitor and write a report on progress of the project.
Measurement Criteria: Evaluate completed project according to customer requirements.
Statement: Effectively resolve conflicts with co-workers to maintain a smooth workflow.

Performance Element: Use conflict resolution skills to maintain a smooth workflow.
Measurement Criteria: Work collaboratively and cooperatively.

Measurement Criteria: Give and receive criticism in a diplomatic and constructive
manner.
Measurement Criteria: Use diplomatic and constructive statements and responses.
Statement: Work as an individual and as a team member to accomplish assignments.

Performance Element: Use human relations skills to work cooperatively with co-
workers representing different cultures, genders and backgrounds.

Measurement Criteria: Work effectively with a variety of co-workers.
Performance Element: Track team goals to contribute constructively and positively to

the team.
Measurement Criteria: Work effectively within the organization of a team.

Measurement Criteria: Perform work as a team member on a project.
Performance Element: Match team members to appropriate activities.
Measurement Criteria: Identify team goals.
Measurement Criteria: Identify team member strengths and weaknesses.
Performance Element: Manage personal skills to accomplish assignments.
Measurement Criteria: Plan, organize, and manage individual work.
Statement: Use mentoring skills to inspire others to achieve.

Performance Element: Use motivational techniques to enhance performance in others.
Measurement Criteria: Practice motivational techniques.
Measurement Criteria: Develop and use reward and incentive systems.
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Cluster Knowledge and Skill Statement
Ethics and Legal Responsibilities

Statement: Exhibit personal accountability, integrity and responsibility to enhance confidence
among co-workers.
Performance Element: Apply the professional and ethical standards of the industry to
workplace/jobsite conduct.
Measurement Criteria: Practice professional and ethical standards.
Measurement Criteria: Maintain personal integrity.
Measurement Criteria: Promote personal and professional integrity in coworkers.
Measurement Criteria: Recognize integrity in others.

Statement: Read regulations and contracts to ensure ethical and safety elements are observed.
Performance Element: Study regulations and codes to identify those applicable to the
local area.

Measurement Criteria: Locate and implement regulations and codes applicable to tasks
and projects.

Measurement Criteria: Comply with local, state and Federal agencies and model code
setting organizations.

Performance Element: Read and explain the various aspects of service contracts to
ensure compliance.

Measurement Criteria: Evaluate and follow service contracts.

Performance Element: Recognize the relationship between the various parties to a
contract in order to interpret responsibilities.

Measurement Criteria: Fulfill your contractual role and responsibilities.

Performance Element: Recognize the definition of specialized words or phrases to
fully understand documents and contracts.

Measurement Criteria: Use industry jargon or terminology appropriately.
Measurement Criteria: Use industry acronyms correctly.
Measurement Criteria: Use words with multiple meanings correctly in context.
Statement: Use ethical and legal standards to avoid conflicts of interest.
Performance Element: Identify conflicts of interest relating to a job or project to
prevent ethical or legal problems.
Measurement Criteria: Resolve issues relating to any potential conflicts of interest.

Statement: Recognize legal and ethical relationships between employees and employers to establish
workplace/jobsite rules, regulations and guidelines.

Performance Element: Access appropriate resources to identify the roles, rights and
responsibilities of an employee and an employer.

Measurement Criteria: Practice workplace/jobsite conduct incorporating employee and
employer roles, rights and responsibilities.

Performance Element: Examine insurance documentation to determine liability issues
associated with a job.

Measurement Criteria: Describe liability issues as needed.

Performance Element: Comply with employer policies and procedures such as sexual
harassment avoidance and substance abuse control to prevent ethical and legal
problems.

Measurement Criteria: Practice policies and protocol.
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Cluster Knowledge and Skill Statement
Employability and Career Development
Statement: Exhibit a positive work ethic to comply with employment requirements.

Performance Element: Exhibit behaviors showing you are reliable and dependable.

Measurement Criteria: Arrive at work fit and on time each day.

Measurement Criteria: Behave dependably.

Measurement Criteria: Behave honestly and fairly.

Performance Element: Maintain appropriate dress and behavior for the job to
contribute to a safe and effective workplace/jobsite.

Measurement Criteria: Observe company and workplace/jobsite rules.
Performance Element: Complete required employment forms and documentation
such as I-9 form, work visa, W-4 and licensures to meet employment requirements.

Measurement Criteria: Provide verification that requirements have been met.

Statement: Recognize requirements for career advancement to plan for continuing education and
training.
Performance Element: Identify opportunities for career advancement to formulate
career goals.

Measurement Criteria: Identify career ladder.

Measurement Criteria: Develop career advancement plan.

Measurement Criteria: [mplement career advancement plan.

Measurement Criteria: Review progress of career advancement plan.

Performance Element: Maintain positive interpersonal skills to enhance advancement
potential.

Measurement Criteria: Perform quality work as measured by a performance evaluation.
Performance Element: Pursue education and training opportunities to acquire skills
necessary for career advancement.

Measurement Criteria: Document successful completion of education and training

opportunities.

Measurement Criteria: Participate in professional development opportunities such as
professional organizations and associations, trade shows and
seminars.

Performance Element: Read trade magazines and journals, manufacturers’
catalogues, industry publications and internet sites to keep current on industry trends.

Measurement Criteria: Identify and prepare for new and emerging occupations,
practices and procedures as well as declining occupations and
practices.

Performance Element: Examine the organization and structure of various segments of
the industry to prepare for career advancement.

Measurement Criteria: Recognize segments of the construction industry and show the
relationships to specialty areas.

Measurement Criteria: Obtain necessary knowledge and skills to enhance employability.
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Cluster Knowledge and Skill Statement
Performance Element: Research local and regional labor (workforce) market and job
growth information to project potential for advancement.
Measurement Criteria: [dentify sources of career information.
Measurement Criteria: Identify job opportunities for the trade.
Measurement Criteria: Identify organizations that offer career and job placement.
Measurement Criteria: Analyze potential growth of identified careers.
Measurement Criteria: Apply labor market and job growth information to career goals.

Statement: Examine licensing, certification and credentialing requirements at the national, state

and local levels to achieve compliance.

Performance Element: Align licensing, certification and credentialing requirements to
career goals in order to plan for career advancement.

Measurement Criteria: Use technologies and resources to research licensing
certification and credentialing.
Measurement Criteria: Evaluate and select suitable sources of licensing, certification
and credentialing.
Measurement Criteria: [dentify licenses, certifications and credentials applicable to
career goals.
Measurement Criteria: Document sources and agencies for licensing and certification
and credentialing information including contact information.
Statement: Recognize the responsibilities and personal characteristics of a professional
craftsperson to develop personal goals for professionalism.
Performance Element: Research workplace/jobsite information to identify
appropriate craft responsibilities and personal characteristics.
Measurement Criteria: Practice the responsibilities and characteristics of a professional
craftsperson.
Measurement Criteria: Identify all critical/important functions.
Measurement Criteria: Document customer satisfaction.
Performance Element: Present a professional image in the workplace/jobsite to
enhance career advancement.
Measurement Criteria: Maintain appropriate professional memberships.
Measurement Criteria: Follow rules, regulations and guidelines.

Statement: Maintain a career portfolio to document knowledge, skills and abilities.
Performance Element: Select educational and work history highlights to create a
personal resume.

Measurement Criteria: Develop a resume utilizing word processing technology.
Performance Element: Contact professional references to acquire recommendations.
Measurement Criteria: Obtain appropriate letters of recommendation.
Performance Element: Maintain a record of work experiences, licenses, certifications
and education to build a portfolio.
Measurement Criteria: Document work experience.
Measurement Criteria: Document receipt of licenses, certifications and credentialing.
Measurement Criteria: Document completion of education and training.
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Cluster Knowledge and Skill Statement
Technical Skills
Statement: Read technical drawings and documents to plan a project.
Performance Element: Interpret blueprints and drawings to assist with project
planning.
Measurement Criteria: Recognize elements and symbols of blueprints and drawings.
Performance Element: Study written standards and specifications to apply them.
Measurement Criteria: [nterpret and explain standards and specifications.

Performance Element: Recognize how specifications and standards are arranged to
properly access and use them.

Measurement Criteria: Describe and use specifications and standards appropriately.

Performance Element: Use architect’s plan, manufacturer’s illustrations and other
materials to visualize proposed work and to transfer specific data.

Measurement Criteria: Sketch/draw/illustrate concepts and ideas.
Measurement Criteria: Draw or sketch plan/layout to be completed.
Measurement Criteria: Use proper measurements to determine layout.

Performance Element: Conceptualize a three-dimensional form from a two-

dimensional drawing to visualize proposed work.
Measurement Criteria: Build three-dimensional form.

Statement: Use and maintain appropriate tools, machines and equipment to accomplish project
goals.

Performance Element: Select tools, machinery and equipment to match requirements
of the job.
Measurement Criteria: Operate tools, machinery and equipment.
Measurement Criteria: Properly maintain and care for tools, machines and equipment.
Measurement Criteria: Use tools, machine and equipment productively and efficiently in
alignment with industry standards.
Performance Element: Identify sources of information concerning state-of-the-art
tools, equipment, materials, technologies and methodologies.
Measurement Criteria: Read current periodicals, industry publications and
manufacturer’s catalogs.

Measurement Criteria: Use state-of-the-art tools, equipment, materials, technologies
and methodologies.
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Section III — Pathway Knowledge and SKkills






PATHWAY: Design/Pre-Construction

Pathway Topic: Academics
Pathway KS Statement: Employ basic methods of data collection and
analysis to provide information for projects.

Performance Element: Access research methods available to formulate project
planning and problem-solving.

Measurement Criteria: Select and employ proper method for a given project.
Performance Element: Provide appropriate precedents for development of a project.

Measurement Criteria: Articulate logical rationale for use of chosen precedents.

Pathway Topic: Communications
Pathway KS Statement: Work with potential clients.
Performance Element: Give a speech to explain a concept.
Measurement Criteria: Show project plans for visual impact.
Measurement Criteria: Evaluate customer comprehension.
Performance Element: Facilitate a variety of clients and agencies.
Measurement Criteria: [dentify types of client/agency needs.
Measurement Criteria: Mediate diversity to meet needs.
Pathway Topic: Systems
Pathway KS Statement: Integrate structural systems, environmental systems,
safety systems, building envelope systems and building service systems to
design modern buildings..
Performance Element: Assess building systems and their interrelationships to
develop design criteria.
Measurement Criteria: Select and integrate building systems.
Pathway KS Statement: Review traditional project phases and various roles
within them to plan for and implement phases within a project..
Performance Element: Relate traditional project phases and the various roles within
them to a current project.
Measurement Criteria: Work through project phases.
Pathway Topic: Safety, Health, and Environmental
Pathway KS Statement: Apply the basic principles of environmental impact to
enhance project acceptance and quality.
Performance Element: Evaluate and align sustainable design elements to add value to
the project .
Measurement Criteria: [ntegrate sustainable elements into project designs.
Pathway KS Statement: Apply design requirements to accommodate people
with varying physical abilities.
Performance Element: Study the Americans with Disabilities Act in order to build
compliance into project designs.

Measurement Criteria: [ntegrate Americans with Disabilities Act compliance into
project designs.

Pathway Topic: Leadership and Teamwork
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Pathway Topic: Leadership and Teamwork
Pathway KS Statement: Appreciate the diversity of needs, values and social
patterns in project design.
Performance Element: Identify Western, non-Western, national and regional
traditions and heritage to express diversity in project design as required.
Measurement Criteria: Apply cultural traditions and diversity to project design.
Pathway Topic: Technical
Pathway KS Statement: Use drawings and computer-generated plans to
develop a technical set of drawings.
Performance Element: Identify client's needs and wants to develop criteria for a set
of technical drawings.
Measurement Criteria: Develop a set of technical drawings meeting the client's
specifications.
Pathway KS Statement: Employ appropriate representational media to
convey essential formal elements.
Performance Element: Use two- and three-dimensional drawings to convey graphic
information.
Measurement Criteria: Employ basic drawing skills.
Measurement Criteria: Show three-dimensions in a two-dimensional drawing.
Performance Element: Reference drawings and sketches to build models.

Measurement Criteria: Employ basic model building techniques.

Measurement Criteria: Verify accuracy of model based on drawings and sketches used.
Performance Element: Use appropriate computer technology to convey graphic
information.

Measurement Criteria: Employ basic computer modeling techniques.

Pathway KS Statement: Study principles, conventions, standards,
applications and restrictions pertaining to the manufacture and use of
construction materials, components and assemblies to incorporate into
project design.

Performance Element: Evaluate and select building materials and assemblies to meet
project specifications.

Measurement Criteria: Develop and communicate an assigned building assembly.

Performance Element: Use appropriate combinations of building materials and
components to satisfy the requirements of building programs.

Measurement Criteria: Select the more appropriate building assembly.

Pathway KS Statement: Apply basic organizational, spatial, structural and
constructional principles to the design of interior and exterior space.
Performance Element: Develop design alternatives to address a given problem.

Measurement Criteria: Evaluate and select the most appropriate solution.
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PATHWAY: Construction

Pathway Topic: Communications
Pathway KS Statement: Recognize universal signs and symbols such as
colors, flags, stakes and hand signals to function safely in the workplace.
Performance Element: Identify universal signs and symbols to apply to given
workplace situations.
Measurement Criteria: Explain functions of signs and symbols.
Measurement Criteria: Work safely using signs and symbols.
Measurement Criteria: [nspect all signs and symbols for safe and proper use.
Measurement Criteria: Use proper signs and signals for the work area.
Measurement Criteria: Respond appropriately to signs and signals.

Pathway Topic: Technical Skills

Pathway KS Statement: Examine building systems and components to
evaluate their usefulness to a project.
Performance Element: Identify building systems needed to complete a construction
project.
Measurement Criteria: List all building systems involved in a project.
Measurement Criteria: Describe the purpose of each system.
Performance Element: Identify components of building systems needed to complete a
construction project.
Measurement Criteria: List all components of the involved building system.
Measurement Criteria: Describe the function of each component.
Performance Element: Incorporate appropriate building systems into a construction
project.

Measurement Criteria: Use appropriate components for the building systems required.
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PATHWAY: Maintenance/Operations

Pathway Topic: Communications
Pathway KS Statement: Recognize universal signs and symbols such as
colors, flags, stakes and hand signals to function safely in the workplace.
Performance Element: Identify universal signs and symbols to apply to given
workplace situations.
Measurement Criteria: Explain functions of signs and symbols.
Measurement Criteria: Work safely using signs and symbols.
Measurement Criteria: [nspect all signs and symbols for safe and proper use.
Measurement Criteria: Use proper signs and signals for the work area.
Pathway Topic: Problem Solving and Critical Thinking

Pathway KS Statement: Use troubleshooting procedures to solve a
maintenance problem.

Performance Element: Troubleshoot to isolate a maintenance problem.

Measurement Criteria: [dentify the problem using at least one appropriate
troubleshooting method.

Performance Element: Select a solution to address the maintenance problem.
Measurement Criteria: [dentify strategies for implementing the solution.

Measurement Criteria: [dentify tools and equipment needed.

Performance Element: Use strategies, tools and equipment to implement the solution.
Measurement Criteria: Use tools and equipment safely, effectively and efficiently.
Measurement Criteria: Test and verify that the problem is solved.

Pathway Topic: Technical
Pathway KS Statement: Apply construction skills to restoration of existing
structures.

Performance Element: Evaluate restoration problems to plan solutions.
Measurement Criteria: [dentify strategies for implementing solutions.

Performance Element: Determine materials required to complete restoration.
Measurement Criteria: Match materials selected to the restoration specifications.

Performance Element: Implement restoration strategies to produce restored

structure .

Measurement Criteria: Restore structure to match original structure within
specifications.

Pathway KS Statement: Evaluate the work required to repair existing
structures.

Performance Element: Use evaluation strategies to assess the extent and condition of
any problems.

Measurement Criteria: [dentify potential sources of problems.
Measurement Criteria: Select the most probable cause of each problem.

Performance Element: Identify tools, materials and human resources needed to
complete the repair work.

Measurement Criteria: Select tools and materials that will repair the problem

Saturday, August 24, 2002 Page 4 of 5



Pathway Topic: Technical
effectively and efficiently.

Measurement Criteria: Employ individuals with the appropriate expertise to complete
the repair work.

Performance Element: Complete the repair work to restore project to the original
condition.
Measurement Criteria: Use tools and materials safely, effectively and efficiently.
Measurement Criteria: Test and verify that the repair is complete.
Pathway KS Statement: Practice preventative maintenance to service existing
structures.
Performance Element: Develop a checklist to track preventative maintenance.

Measurement Criteria: Read and interpret technical manuals.

Measurement Criteria: [dentify preventative maintenance needs for a variety of
conditions.

Measurement Criteria: List maintenance needs for a variety of equipment, systems,
and structures.

Performance Element: Identify tools and materials needed to perform preventative
maintenance.

Measurement Criteria: Select and use tools and materials safely, effectively, and
efficiently.
Performance Element: Establish time-based schedules to perform preventative
maintenance.
Measurement Criteria: Follow a maintenance schedule.
Measurement Criteria: Complete and maintain preventative maintenance records.
Pathway KS Statement: Maintain and use operational systems to achieve
smooth operation of facilities.

Performance Element: Maintain operations systems such as fire prevention, HVAC,
security/alarm, environmental and process systems to meet safety and customer
requirements.

Measurement Criteria: Read and interpret technical manuals.
Measurement Criteria: Apply information from technical manuals.
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Section IV — O*NET Crosswalk Report






Career Specialty/ Occupational Coding and Crosswalk

Summary

The objective of the Career Specialty/ Occupational Coding and Crosswalk project is to
accomplish two basic tasks. The first is to design and establish a classification and coding
structure for the States’ Career Clusters Initiative. When completed, the classification and
coding structure will be compatible with existing occupational classification systems and
designed in a manner that allows for easy updating and the flexibility to add additional
career pathways and occupational specialties.

Once the first step is completed for each cluster, the second step is to build a linkage
system or crosswalk between the new career cluster classification system and the O*NET
occupational classification system developed and operated by the U S Department of
Labor. O*NET is a nationally recognized taxonomy with detailed descriptions and a rich
database of information for each occupation.

Explanation of Crosswalk Table

The attached table lists each occupational specialty and its related O*NET occupation. It
is sequenced by career pathway and occupational specialty code. It should be noted that
the relationship between an occupational specialty and its related O*NET occupation is
often not one-to-one. The O*NET occupation is often much broader covering two or
more occupational specialties. In fact, even when multiple occupational specialties are
assigned, they may only represent a part of a broader O*NET occupation.

Column 1: Lists occupational specialties that were identified by the Career Clusters
Initiative. The occupational specialties are organized by cluster pathways and represent
occupational titles with no definitions. They are intended to be a sample of occupations
that help define the cluster and pathway.

Column 2: Represents related occupations from the O*NET occupational coding system.

Note: A crosswalk from the occupational specialties to the Classification of
Instructional Programs (CIP) codes is forthcoming. The National Crosswalk
Service Center is currently developing the CIP to O*NET crosswalk which will be
the bridge to the career cluster occupational specialties. You may access this
crosswalk in the near future at: http://www.xwalkcenter.org/
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Section V — Cluster Profile
Advisory Committee List






Career Cluster Profile

Cluster Name: Architecture and Construction
Project Lead State: Pennsylvania

Project Lead State Contact Information:
K.C. Simchock, Project Lead
Pennsylvania Dept. of Education

333 Market Street, 6™ Floor

Harrisburg, PA 17126-0333

717-787-8804

ksimchock(@state.pa.us

John C. Foster, State Director
Pennsylvania Dept. of Education
333 Market Street, 6™ Floor
Harrisburg, PA 17126-0333
717-787-5530
jofoster(@state.pa.us

Cluster Coordinator: Pam Stacey

Cluster Definition: Careers in designing, planning, managing, building and maintaining
the built environment.

Cluster Pathways: Design/Pre-Construction; Construction; Maintenance/Operations

Cluster Partners: List attached. (A number of associations and government agencies
represent business, industry, labor, and education.)

Number of cluster partners in each of the following categories:
Postsecondary Education:
Secondary Education:
Business & Industry:
Labor:

Associations:
Government Agencies:

—_ f—
W |~
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Section VII — Validation Overview/ Results
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VALIDATION REPORT

Background

Cluster advisory committees made up of business and industry representatives,
secondary/postsecondary educators, associations/organizations, government agencies and
other stakeholders developed and conducted an initial review of the knowledge and skills
statements. From July 15, 2002 through August 15, 2002, the States’ Career Clusters
Initiative conducted a national online validation of the knowledge and skill statements.
The validation rated the degree of commonality and importance of each statement (see
tables below). Each Cluster Committee reviewed the knowledge and skill ratings as well
as any written responses to a particular statement. Likewise, each committee determined
the appropriate action to take with regard to this data.

Cluster Question:

Question #1 : Is the knowledge and skill
statement common to all occupations across
the cluster ?

Question #2 : Is the knowledge and skill
statement important to workplace success
and/or further education ?

Pathway Question:

Question #1 : Is the knowledge and skill
statement common to all occupations across
the pathway ?

Question #2 : Is the knowledge and skill
statement important to workplace success
and/or further education ?

Rating Key:

Question #1: Question #2:

2 Don't Know -N/A e Don't Know -N/A
L. Common to a few (25% or less) > Not important

- Common to some (25 - 50%) E Somewhat important
- Common to many (51 - 75%) L Important

- Common to most (76 - 100%) L Critical




General Validation Statistics for the Eleven Clusters

Total Number of Respondents: 1133 completed profiles, 828 completed validation
Number of States/Others Represented: All 50 states/5 other
Overall profiles of respondents:
Organization Type
Business/Industry —17.3 %
State Agency —13.4 %
Federal Agency —2.4 %
Association — 6.2 %
Secondary Education — 36.5 %
Postsecondary Education — 14.1 %
Other — 10.1 %
Average # of Years of Experience: 18.3 years

Architecture and Construction Cluster Validation Statistics

Total Number of Respondents: 69
Number of States/Others Represented: 22
Overall profiles of respondents:
Organization Type
Business/Industry —21.7 %
State Agency — 14.5 %
Federal Agency — 3.0 %
Association — 4.3 %
Secondary Education — 43.5 %
Postsecondary Education — 8.7 %
Other — 4.3 %
Average # of Years of Experience: 22.1 years
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Section VIII — Assessment Protocol
Certification Protocol






Deliverable #7

Title: Protocol for Career Clusters Assessment
8/5/2002 4:00 PM

Definition of Career Clusters Assessment

Assessment, within the context of the Career Clusters Initiative, is defined as a measurement of what a
learner should know and be able to do. The academic and technical knowledge and skills common to all
occupations and pathways within a single cluster are initially addressed in the Career Clusters Initiative.
Each cluster measures or assesses a learner’s knowledge and skills related to the cluster.

Purpose of the Protocol for Career Clusters Assessments

The purpose of this document is to provide:
*  Minimum criteria for selecting existing assessment instruments that align to the academic and
technical knowledge and skills identified for each cluster.
*  Minimum criteria for developing new assessment instruments that align to the academic and
technical knowledge and skills identified for each cluster.
*  Minimum criteria for validating and determining reliability of assessment instruments.

Functions of Career Clusters Assessment

Career Cluster Assessment serves to
*  measure (assess) student achievement, both cognitive and performance, in areas of academic and
technical knowledge and skills for each cluster
*  provide the basis for a transportable, industry-endorsed certification.

Operational Guidelines for Career Clusters Assessment

This protocol includes minimum criteria/expectations career cluster designers need to apply in the
selection/development of assessment modalities. Career clusters assessment:

CONTENT
* measures all 10 Foundation knowledge and skills.
* customizes context of questions and applications to individual clusters.
» reflects a high degree of specificity of measurable knowledge and skills.
e aligns to academic standards.
e connects to post high school standards and competencies.
e s consistent with Perkins data-quality criteria.

FORM
* combines a minimum of two modalities: cognitive and performance.
* includes an item bank that can accommodate multiple applications.
» reflects quality design and clear formats.

APPLICATIONS AND USES
» offers diagnostic feedback to the learner.
» provides added value to the user (employer, post high school); not required for employment.
» affords portability of results.
» provides cues for instruction.



ADMINISTRATION

» validates identity of test takers through a secure system.

» affords flexible administration, e.g. single assessment per foundation cluster topic or combination
of topics.

* provides flexible timing for administration.

» affords no cost or low cost to students.

* includes an affordable, user-friendly process to cover administrative costs.

» reflects an administration process that is as consistent as possible with other career cluster
assessments.

* includes an affordable, user-friendly maintenance process.

VALIDITY AND RELIABILITY
* uses consistent, reliable, and technically strong elements.
* isrecognized by business and industry.
* isrecognized by post high school education and training.

3/11/02 2



Deliverable #8
Title: Protocol for Career Clusters Certification
8/23/2002 2:28 PM

Definition of Career Clusters Certification

Certification, within the context of the States’ Career Clusters Initiative, documents learner achievement
of the academic and technical knowledge and skills common to all pathways and occupations within a
cluster. It is based on valid and reliable assessments. A certificate is recognized by employers, secondary
education, and post high school education as “value added to the admissions process to further education,
immediate employment process, and/or to employment advancement”.

Purposes of the Protocol for Careers Cluster Certification

The purposes of this document are to provide:
*  Minimum criteria for selecting existing certification programs that align to the academic and
technical knowledge and skills identified for each cluster.
*  Minimum criteria for developing new certification programs that align to the academic and
technical knowledge and skills identified for each cluster.
*  Minimum criteria for determining the value of a certification program.

Functions of Career Clusters Certification

Career Cluster Certification serves to provide a consistent, transportable method of documenting learner
achievement of a Career Cluster’s validated academic and technical knowledge and skills. The system is
based on valid and reliable assessments.

Operational Guidelines for Career Clusters Certification

This protocol includes minimum criteria/expectations career cluster designers need to apply in the
selection/development of certification processes. Career clusters certification:

* Defines the purpose and scope of the certificate.

* Bases issue of the certificate on assessed learner proficiencies and competencies related to a
Career Cluster’s validated academic and technical knowledge and skills.

* Requires learner to meet the assessment benchmark identified.

e Informs the public concerning the knowledge and skills of the certificate holder.

* Indicates date of issue on the certificate.

» Issues certificate from the State (State Director of Career-Technical Education or appropriate
designee) if the issuing organization is a secondary or post secondary education institution.

» Issues certificate from the CEO (or an appropriate designee) of an issuing professional
organization/agency/institution/company.

* Requires issuing organization to maintain a database (state and/or national) of certificate holders
based on the respective term of renewal.
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